This study examined how social media (Twitter and LinkedIn) relates to the operating revenue by investigating the effect of the use of social media by the board of directors. To tackle this question, we analyzed the mediating and moderating relationship of social media on the effect of board size in operating revenue (turnover). We studied the implications of the use of social media by the board members by using structural equation modeling (SEM). The data consisted of a random sample of 100 companies listed on the NASDAQ. The study makes two main contributions. First, it shows interesting differences in the use of social media for the operating revenue. Our results suggest that while Twitter mediated and inhibited the negative effect of board size on revenue, LinkedIn moderated and re-enforced this effect. Second, it offers marketers and managers some useful hints about the relationship between social media and financial performance.
Introduction
This study explores the social determinants of financial performance through two approaches: the use of social media by the company and by the board of directors. The use of social media-in this study, Twitter and LinkedIn-was analyzed as a mediating and moderating factor affecting the relationship between board size and operating revenue. This novel study used structural equation modeling (SEM) to test for mediating and moderating effects (100 companies listed on the NASDAQ in 2015). The study had three salient features. First, it showed how social media relates to operating revenue via corporate governance. Second, a salient feature of the study was to test the hypotheses with two different social media platforms. In particular, it showed whether the use by the board of directors of professional networking platforms (e.g., LinkedIn) or general-purpose networking (Twitter) yielded the best returns for the company. Third, it offers marketers and managers some useful hints about the relationship between social media and financial performance. The academic debate on the link between social media and financial performance has not reached a consensus. Does the use of social media by the board of directors have any financial implications for their companies? If so, what is the best social media platform for company executives?
According to Felix et al. [1] , social media dimensions include culture, scope, structure, and governance. They defined social media marketing governance as the way in which "the company establishes rules and guidelines and how social media marketing responsibilities are controlled in the company" (p. 120). In their study, they discovered that the paradox of social media marketing governance, in which the number of employees with authority to execute social media communication, was inversely related to the number of senior management guidelines. The aim of this paper is to go one step further to analyze whether the embeddedness of social media in corporate governance affects financial performance.
The conceptual framework and hypotheses are based on social capital theory and agency theory. On one hand, social capital and social media are prime targets of academic research because multiple empirical research streams have confirmed the importance of social capital and social networks as conduits for information and knowledge [2] . On the other hand, using agency theory, scholars have extensively analyzed the implications of board size for financial performance [3] [4] [5] [6] [7] [8] [9] . However, the relationship between board composition, social media, and firm financial performance is unclear. This study aims to fill this gap.
The direction (positive or negative) of the link between corporate governance, social media, and financial outcomes also remains uncertain in the literature. Some scholars have shown the dark side of social media, for example, certain studies have suggested that social networking can be a distraction [10] . Orlitzky et al. [11] found multiple contradictory linkages between social capital and firm performance. Moreover, the empirical findings in this area are still inconclusive.
The rest of the study is structured as follows. Section 2 develops the research hypotheses. Section 3 introduces the dataset and empirical method. Section 4 presents and discusses the results. Finally, Section 5 concludes with the research limitations, managerial implications, and avenues for future research.
Conceptual Framework

Literature Review
Notable research topics on social media and social capital include the following: the reasons for using the Internet and participating in online social networking sites [12] ; linkages between social capital and opportunities in foreign markets and exports [13] [14] [15] ; the way that social networks can provide tacit knowledge about international business practices [16] [17] [18] ; the linkages between social media and business performance [9, [19] [20] [21] [22] ; the way that social networks can help address financial crises [23] ; the use of social media to predict stock movements in financial markets [24] [25] [26] ; employee creativity; and even the ability of social networks to help predict real world outcomes [27] .
Scholars study social capital because of its direct effect on firms. Lin et al. [28] defined social capital as an investment in social relations with expected returns, whereas Burt [29] referred to the advantage created by a person's position in a relationship structure as social capital. According to this theory, the research on online social networks examines the formation and maintenance of online networks that support existing and new relationships [12, [30] [31] [32] [33] . Social capital generated through interactions is important for understanding what influence these interactions have on the decision-making process of the company [34] [35] [36] [37] [38] . According to this theory, correctly managing social networks represents an important challenge to the firm [39] [40] [41] [42] .
Stam et al. [43] showed that the social capital-performance link depends on the age of small firms, the industry, the institutional context, and the specific network or performance measures used. In addition, Carroll, Peng, and Luo, Florin et al., and Zhou et al. [7, [44] [45] [46] reported that corporate social impact positively affected company performance. From the board members' perspective, Brayshay et al., Mcdonald et al., and Avina-Vazquez and Uddin [8] [9] [10] showed that social capital was important for connecting with other board members. However, Subrahmanyam [22] showed that social networks interfered with the quality of governability by satisfying social needs in the workplace. Orlitzky et al. [11] showed that the current evidence was too fractured to draw a general conclusion regarding the link between social capital and firm performance. Paniagua and Sapena [12] suggested that Twitter was a more powerful tool than Facebook to enhance business performance. Finally, scholars have argued that to gain full business value from social media, firms must develop implementation strategies based on three elements: mindful adoption, community building, and absorptive capacity [21] .
Scholars have unanimously reported a positive relationship between social networks and internationalization. Social networks encourage increased operating profit through foreign market opportunities and internationalization [14, 15] . Ellis and Pecotich, and Ellis [18, 47] reported that social networks encouraged firms to start exporting, and even helped identify partners in the foreign exchange market. In addition, social networks provide knowledge about international business practices and can help improve managerial openness at the international level [16, 17, [48] [49] [50] . However, few studies have addressed the specific ways in which social media improves business performance.
Nowadays, the role of social media in creating social capital is relevant for fostering connection sharing and effective communication [39] [40] [41] . Several scholars have shown that the electronic media revolution is characterized by its ability to change the geographical situation of social life and not through content [51] . Moreover, the Internet has been able to narrow the gap between public and private online social networks [52] [53] [54] .
Corporate Governance (Board Size) and Social Media
From an agency theory perspective, several studies have presented evidence of a negative correlation between board size and firm value [9, [55] [56] [57] [58] . For example, Yermack [55] used a sample of 452 large US industrial corporations to show that small boards of directors were the most effective. Eisenberg et al. [59] studied profitability for a sample of small and medium-sized Finnish firms and found a negative correlation. In contrast, Dalton et al. [60] concluded that most studies provided scant evidence of the relationship between financial performance and board structure. Based on a sample of 20,620 observations from 131 studies, a meta-analysis by Dalton et al. [61] indicated that there was a positive correlation between board size and financial performance. Several scholars have also suggested a non-significant relationship [8, [62] [63] [64] . These findings led Dalton and Dalton [63] to affirm that "there is virtually no evidence related to the financial performance of the firm about either of these fundamental elements of firm's governance structures" (p. 408). Finally, Paniagua et al. [9] showed that board size was negatively related to the firm's financial performance.
Numerous studies have shown the significance of social media in data and information streams. Social media is essential for providing a new path to share information with customers [64] , helping firms become familiarized with international market openings [14, 15] , affecting the early stages of exportation [18] , recognizing international trade partners [65] , providing information about worldwide business behaviors [17, 66, 67] , setting a worldwide vision and organizational scope [48, 50] , helping in emergencies and unexpected crises [23, 68] , predicting elections [69, 70] , helping earthquake prevention [71] , building marketing strategies [72] [73] [74] , and predicting stock market movements [27, 75, 76] . The Internet has thereby become a key element of daily life [74] .
Researchers have additionally sought to understand the use of microblogging and group structures [77] [78] [79] [80] . Studies have also focused on the corporate use of microblogging [81] [82] [83] and the role of Twitter in marketing [84] [85] [86] .
By studying the use of web-based social media in business, researchers discovered that 25% of Inc. 500 organizations used social media in their marketing strategies in 2007. One year later, that number had risen to 44% [72] . Stelzner [73] revealed that most organizations recognized the importance of social media platforms; 93% reported that they used social media in their advertising. Facebook was the biggest user (93%), followed by Twitter (68%), LinkedIn (56%), Instagram (54%), YouTube (45%), Pinterest (30%), and Snapchat (7%).
Luke [87] observed that financial administrators used social media to connect with customers more regularly and over a shorter period than traditional communication practices. Luo and Chen [88] reported that guanxi-based business variables such as sales force marketing and lending had a systematic and favorable effect on a company's profitability, turnover, and domestic sales growth. Finally, Peng and Luo [5] showed that managers' interpersonal relationships with senior executives from other companies and government officials helped improve business performance in terms of market share and asset performance.
Liu Hugo [45] pointed out that social media profiles incited exhibition by introducing a precisely arranged choice of interests, preferences, affiliations, and inclinations. According to Boyd and Ellison and Gensler et al. [39, 89] , this study of three social media sites distinguished endeavors to structure profiles in order to flag a specific taste ethos. Twitter is likewise helpful for product development, communication, and hiring [90] . Jung et al. [91] reported that most S&P 1500 firms either had a corporate Twitter account or a Facebook account.
The study by Zhao and Rosson [92] selected 11 users of Twitter at a large IT organization in 2008. Heavy users may not be representative, but they can provide insight, and today's atypical customer may be tomorrow's typical customer. People use Twitter to share their life updates with their social circles. Curran [93] found that Twitter was valuable to better understand and engage with clients. In addition, Twitter can be used to study the industry and the competition by studying tweets.
Lugovic and Ahmed [94] examined the impact of Twitter on investors, drawing attention to the fact that online networking can potentially move money-related markets. They reported that three out of five financial bloggers used Twitter as their essential news source. Twitter use in the relationships of financial specialists was likewise reinforced. Similarly, Blankespoor et al. [95] showed that organizations diminished data asymmetry among investors by more comprehensively spreading their news and used Twitter to send their members links to public statements and other typical forms of exposure.
Hypothesis 1. Board members' social media presence (measured as the percentage of board members with
Twitter or LinkedIn accounts) mediates the relationship between board size and operating revenue.
Board Size and Social Media: Persuasion and Engagement
The linkages between social media and financial performance have been studied using a broad array of empirical approaches and data. Several theories have described the advantages of social media. Paniagua and Sapena [12] showed that the number of Twitter followers was more effective than the number of Facebook likes for boosting stock prices. Trainor et al. [96] demonstrated how the use of social media positively related to relationship performance by increasing in-company capabilities that led to improved customer relationships. Corporate social networks are capable of affecting customer and supplier relationships and are relevant to building customer and human resource-related capabilities.
Social capital theory can be used to rigorously analyze the financial performance implications of social relations, human capital, and social networks. Lin et al. ( [28] , p. 6) defined social capital as an "investment in social relations with expected returns." Much of the literature explains that social networks are based on the transmission of knowledge or useful information through social and interpersonal links with individuals [67, 97, 98] . Adler and Kwon and Kwon and Adler [99, 100] reported that social networks were a central resource for companies. Belliveau et al. and Maman [36, 37] indicated that social capital led to profits, arguing that the knowledge and skills that members bring to the board of directors in the form of human capital differed from the relationship links that developed with other board members.
Scholars have extensively studied the ability of social media to influence consumers' buying trends. Dahl [101] reported that three models of persuasion have been widely studied to explain what happens when an individual is faced with a sales proposition or a message originating from a brand. These models are the elaboration likelihood model (ELM), the heuristic-systematic model (HSM), and the integrated model of persuasion. Chu and Kamal [102] used the ELM to explain that blog readers were less critical of bloggers when they trusted them and paid less attention to the argument. The HSM is applied when there is little motivation to process a message and evaluation occurs based on preformed evaluation rules. Meyers-Levy and Malaviya [103] integrated elements of the ELM and the HSM to form an integrated persuasion model, highlighting a final stage of full judgment evaluation of information processing. Thus, individuals prefer objects and brands that are more familiar [104, 105] , and therefore more credible.
Friestad and Wright [106] developed a persuasion awareness model that focused on explaining the mechanisms of consumer reactions to business persuasion tactics. The persuasion awareness model is based on three factors: experience, target cognitive ability, and motivation. Friestad and Wright [107] pointed out that persuasion could affect the source in both positive and negative ways. Fogg and Tseng [108] classified credibility into four types: presumed, reputed, superficial, and experienced. In the case of Twitter, if users recognized tweets as commercial or sponsored, their credibility was likely to be lower [109, 110] , and therefore would have lower click-through rates [111] . For social media in general, Boerman et al. [112] showed that sponsored content invited consumer distrust. Nyilasy and Reid [113] found that many practitioners recognized that awareness of persuasion was inherently negative. Similarly, companies such as Sony and Wal-Mart have been strongly criticized for releasing blogs written by paid writers to promote their products [114, 115] .
Fogg [116] developed the functional triad of computer persuasion to persuade individuals to improve their health [117] and avoid using a telephone whilst driving [118] . Social networks enable the creation of personalized content for users, providing a tailored experience that is positively related to the user [119] [120] [121] , although Bright and Daugherty [122] suggested that the perception may be less positive when receiving a personalized ad.
Thus, scholars suggest that social media offers a way for users to share success and achieve social oversight [123] . Positive support fosters learning [124] , strong motivational feedback [125] , and long-term participation [125] .
Finally, Paniagua and Sapena [12] argued that future research should capture the effect of corporate social networks (e.g., LinkedIn) on operational performance or the effect of social marketing on sales. Therefore, we focused on the link between operating revenue and the companies' use of the social networks Twitter and LinkedIn. Hypothesis 2. Board members' social media presence (measured as the percentage of board members with Twitter or LinkedIn accounts) moderates the relationship between board size and operating revenue.
The Negative Effect of Social Media
Our study remains agnostic on whether the mediating and moderating effect is positive or negative. Social media undoubtedly offer numerous opportunities, which have already been discussed. However, Baccarella et al. [126] reported a negative side of social media. They referred to this negative side of social media as the "dark side", and cited examples such as the growing interest in issues such as cyberbullying [127] , online trolling [128, 129] , the invasion of privacy [130] , fake news [131, 132] , firestorms [133] , and the addictive nature of social media [134] .
To elaborate on the theory of the dark side of social media, Baccarella et al. [126] developed a social media honeycomb framework to graphically explain the functional building blocks of social media. This framework was based on the original framework by Kietzmann et al. [135] of the building blocks of social media. Baccarella et al. [126] used this new framework to illustrate the negative side of the functionalities cited in [135] . These elements refer to the extent to which users can converse with each other, share content, let others know about their presence, form relationships, know the reputation of others, form groups, and ultimately reveal their identity. The risks of fake news and trolling stand out as potentially harmful elements for a company's reputation.
From the point of view of companies and their board members, every year, many companies, either large or small, cause an online disturbance through their actions or reactions to social media messages. Companies are subject to increasingly strict standards, and, nowadays, they are immediately punished for their mistakes. Companies might even suffer boycotts as a result of internal (comments and unfortunate actions) and external (fake news and trolling) actions, a poorly developed social media crisis reaction manual, or a lack of training in this field. These are just some of the factors that mean that when most of the company is unaware of social networks, social network use can have negative consequences. Finally, our approach is in line with previous research that have explored the use of technology by firms and entrepreneurs such as in [136] and also in [137] and [138] .
Materials and Methods
Data
To test the hypotheses, we opted to use two different measures of social media activity: Twitter and LinkedIn. LinkedIn is one of the most popular social media sites designed for professional purposes. LinkedIn was officially launched on 5 May 2003, and has since become the world's largest professional network. LinkedIn has more than 546 million members from over 200 countries and territories. LinkedIn's mission is to link professionals around the world to help them become more productive and achieve their career goals. Social networking has developed from a niche activity to a widely used tool. The business and investment strategies adopted by shareholders and corporate governance differ by industry. Hawawini et al. [139] examined the effects of industry structure on business performance and found that, with the exception of a few outliers, industry characteristics were an important determinant of company performance.
Twitter is a microblogging service where users post messages with fewer than 140 characters. The average is 11 words per tweet. On 7 November 2017, this limit was doubled to 280 characters for all languages except Japanese, Korean, and Chinese. Twitter has more than 319 million monthly active users who post more than 500 million tweets per day (Twitter.com, n.d.). Kwak et al. [140] showed that the fascinating aspect of Twitter is its focus on the sharing of opinion and data, as opposed to proportional social interaction.
While the primary mission of LinkedIn is to build and maintain a network of professionals [73, 90, 141] , Twitter is used in companies for life or personal status updates, sharing information with friends or colleagues in real time, and personal Really Simple Syndication (RSS) feeds to monitor trusted external sources of news or links. Twitter is also useful for understanding and engaging with customers [84, 85, 90] . Nevertheless, Twitter users abandon the website after one month [10] .
This study used a random sample of 100 companies listed on the NASDAQ. For the variables of interest, the use of Twitter by board members was measured by counting the percentage of members of the board who had a Twitter account. The use of LinkedIn by board members was measured by counting the percentage of members on the board who had a LinkedIn account. The summary statistics and control variables are shown in Table 1 . 
Structural Equation Modeling (SEM)
We first analyzed the implications of social media (Twitter and LinkedIn) as a mediating variable in the relationship between board size. The primary statistical approach to test for mediation is hierarchical regression modeling [142] . We followed the logic and recommendations of other scholars [143, 144] and used structural equation modeling (SEM) to test for mediation, as predicted by the third hypothesis.
The advantage of structural equation modeling (SEM) for testing mediation hypotheses is that all mediating conditions can be tested simultaneously and do not need to be tested in separate regression analyses [142] . The product of two paths can be tested for statistical significance [145] . Using the chi2-difference procedure, we tested the fit of the model with parameter restrictions.
The first step in testing a model of social media mediation is to build a complete correlation matrix. We analyzed two mediation models, which are reported below. Figure 1 depicts the first model, where the use of Twitter by the board is considered as a mediator of the relationship between the board and operating revenue (turnover). In a second model, we considered LinkedIn instead of Twitter as a mediator of the same relationship. The first step in testing a model of social media mediation is to build a complete correlation matrix. We analyzed two mediation models, which are reported below. Figure 1 depicts the first model, where the use of Twitter by the board is considered as a mediator of the relationship between the board and operating revenue (turnover). In a second model, we considered LinkedIn instead of Twitter as a mediator of the same relationship. We also analyzed the use of social media (Twitter and LinkedIn) by board members as a moderating variable. We tested the moderation model using multiple regression analysis, where all predictor variables and their interaction terms were centered prior to model estimation to improve the interpretation of the regression coefficients.
Moderator variables affect the strength and/or direction of the relationship between a predictor and an outcome, enhancing, reducing, or changing the influence of the predictor. Moderation effects are typically described as an interaction between factors or variables, where the effect of one variable depends on levels of the other variable [145] .
We used the standard method for identifying a moderating effect. This entails the addition of an interaction term (the use of social media by the board) to the multiple regression model. We followed the recommendations of various scholars for analyzing and interpreting this interaction [142] [143] [144] [145] . Two moderating models were analyzed (Twitter and LinkedIn). Figure 2 depicts the first model where the use of Twitter by the board was considered as an interaction variable that moderates the relationship between the board and operating revenue (turnover). We also analyzed the use of social media (Twitter and LinkedIn) by board members as a moderating variable. We tested the moderation model using multiple regression analysis, where all predictor variables and their interaction terms were centered prior to model estimation to improve the interpretation of the regression coefficients.
We used the standard method for identifying a moderating effect. This entails the addition of an interaction term (the use of social media by the board) to the multiple regression model. We followed the recommendations of various scholars for analyzing and interpreting this interaction [142] [143] [144] [145] . Two moderating models were analyzed (Twitter and LinkedIn). Figure 2 depicts the first model where the use of Twitter by the board was considered as an interaction variable that moderates the relationship between the board and operating revenue (turnover). 
Results and Discussion
Structural Equation Modeling (SEM)
Tables 2 and 3 present the results of the SEM estimation to test mediation. Column 1 reports the direct effects, column 2 reports the indirect effects, and column 3 reports the total effects. 
Results and Discussion
Structural Equation Modeling (SEM)
Tables 2 and 3 present the results of the SEM estimation to test mediation. Column 1 reports the direct effects, column 2 reports the indirect effects, and column 3 reports the total effects. The combination of conditions failed to indicate any relationship between turnover and the number of board members who used social networks. When indirect effects were applied, the data did not support the hypothesis of mediation. Therefore, more work was needed.
To rule out that the non-significant results were driven by firm heterogeneity, meaning that small and medium enterprises (SME) have a different behavior than big firms, we divided the SEM estimation according to the quartiles of board sizes. The first quartile were firms with less than 10 board members, and the third quartile were firms with more than 18 members. Table 4 summarizes our results. From the results reported in Table 4 , we found partial empirical evidence to support hypothesis 1. Focusing on the third quartile and Twitter mediation, we observed that the direct negative effect of board size on revenue was positive and significant. However, the total effect considering the indirect effect of Twitter was not significant (p > 0.1). This implies that when the board size is high, the negative effect of increasing board members is cancelled out by social media activity on microblogging sites like Twitter. This effect was not observed when the number of board members was low (below the first quartile).
We did not observe any mediation effect for professional networking sites like LinkedIn (neither in the first nor the third quartiles). This means that our mediation hypothesis is supported for companies with large board members and general social media like Twitter.
Moderation Effects
We continued to study social media use by board members and enhanced the SEM analysis with an analysis of the moderating effects. Table 5 presents the results of the analysis of moderating effects. We followed a stepwise estimation procedure, adding the interaction variables sequentially. The value of R2 was high (more than 80%), suggesting that the joint explanatory power of these variables is high. Column 1 reports the results with no interaction variables, column 2 reports the results with the interaction of the use of LinkedIn by the board, and column 3 reports the results with the interaction of the use of Twitter by the board. Overall, the results in Table 5 support hypothesis 2 for LinkedIn, which describes moderation. The results in columns 1, 2, and 3 suggest that the Twitter variable had no significant moderating effect on the turnover relationship. However, when the LinkedIn variable was considered, the negative effect of board size on turnover was potentiated, in line with the dark side hypotheses of social media. If board members used LinkedIn, the negative effect of board size on revenue increased. This finding is possibly due to the fact that NASDAQ companies are high-tech entrepreneurial ventures and big startups.
By using two different estimation techniques, we found empirical evidence to support both hypotheses. However, we observed important differences between LinkedIn and Twitter. The former moderates the effect of board size (increasing its negative impact), while the latter mediates the effect of board size (cancelling its negative impact).
Conclusions, Limitations, and Future Research
The purpose of this study was to investigate the mediating and moderating relationship of social media on the effect of board size on firm revenue. Social media is impacting the way in which all kinds of organizations, and their boards, communicate. While there is no single prescription to fit all boards for any governance issue, it is crucial for all boards to take into account the potential benefits and risks of social media.
This study examined the role of professional and general social media and, particularly, the use of LinkedIn and Twitter, on corporate governance. We studied the company's financial performance (i.e., operating revenue). The role of social media such as Twitter and LinkedIn was explored as a mediator and moderator of the relationship between the board and financial performance.
This study makes four relevant contributions to the literature on corporate governance and social media. First, our framework describes the moderating and mediating effects from the perspective of the use of social networks by board members. Second, it details the different effects of the corporate use of social networks. Our results suggest that Twitter seems to be more effective in cancelling out the negative effect of board size on revenue. Conversely, LinkedIn seems to potentiate the negative effects of the complexity of corporate governance.
Our findings are of interest for both academics and professionals. This study was based on agency theory, which provides the theoretical principles that were used to study the link between corporate governance and financial performance as well as marketing and social relationship policies for board members. The lessons learned from this study can help practitioners (e.g., CFOs, CMOs, and CEOs) design social media strategies, and establish corporate marketing and social networking guidelines for the board. The results were consistent with the initial expectations. LinkedIn was found to stand out as a complex networking-oriented social network, whereas Twitter was observed to be highly relevant for simplifying the off-line complexity of large board sizes.
This study is not without limitations. It reflects the overall situation of a heterogeneous group of companies. However, when the analysis focused on more homogeneous companies, such as those listed on the NASDAQ, the results differed. More research is needed to adapt the lessons learned from this study to specific sectors or regions and approaches. Therefore, additional studies should be conducted to explain the further relationship on financial performance.
